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USSR/Metals - Testing, Bquipnent " Nov 50
"Universal Fixture for Micromechanical Tests," Ye.
M. Savitskiy, Inst of Gen and Inorg Chem, Acad Scir o

rzavod Lab" No 11, pp 1366-1371
Describes gimple universal pixture which permits
conducting almost all pasic micromech tests -at . -
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vacuo or in-protective medis. gwitching from one.
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SAVITSKTY, Y. &,
LOSAVITSKIY, YE. M. - "Investigation of the Effect of Temperature on the
Mechanical Properties of Metallic Systems.” Sub 2 Dec 52, Inst of

General and Inorgnic Chemistry imeni N. S. Kurnakov, Acad Sci USSR, -
(Dissertation for the Degree of Doctorates in Chemical Sciences). )

S0: Vechernaya Moskva January-December 1952
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‘. iy T ;,:.",/ Meusun;;;l-i- ot juternal pressures orWnated in' polymorphous
: A ;i . ow.m, e melnls on heating. ¥ E. M. Savitskii and r. F, Terckhava (C. R..

U.R.S.S., 1952, 87, 787-—789).—Samples (cylindrical :
; 5 mm. diam., 30 mm. long) of Armco -Fe and Mn are
" heated in an apparatus which measures theinternal stresses developed
in them. “The results are represented in form of internal stress-temp.
diagrams. ' ‘They are in agreement with. the change of mechanical -~
_ properties of these materials on heating,
are casily” identifiahle on the internal stress-temp. curves. The |-
internal stresses in Armco Fe do not exceed 0-45 kg [mm.? due to
. 'small volume changes but in Mn they reach the value of 50 kg.fmm.*
~at about 9507 - : o <8 K. LacHoWwICZ, o-fr
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SAVITSKIY, Ye. M. S
: ~ (Inst. Gen end Tnorg. Chem im. . 5, Kurnekov, Moscow)
wrne Dependence of the Mechanical properties of metals on Temperature in connaction
with thelr crystal atructure,” Dokl. Aked. Nauk SSSER, 89, 85-88, 1953,

©7 " For pure metels the chengs of mech. properties vith temp, depends oo how much

tpeir crystal structure 18 affected bY temp. chenges. From this point of view pure melsd
oan be divided into 3 groups. (1) Metals for which temp. chaanges do not result in a
change of crystal gtructure. For these metals phys. properties ghow 1o drastic chenges -
© with teups, and the changes are continuous. A1l monomorphic methls with cublc space -
1attice structures pelong to this group. In with its dense tetragonal lattlce structure
cen included. (2) Methls that gt room temp. have pooxr plasticity but develop nev slip -
plenes woen heated. The plasticlty of these metals ig greatly incroased in certsfn temp.
ranges but the changes also are continuous. A1l nomoiorphic metals with nexsgonel o
lattice structure belong to tkis group. The drastic increase of p]_asticj_ty of such metals
at elevated tomps. cen be demonstrated perticulm‘ly well for Mg st termps. between 300 and
6c0? . Zn end Cd pehave much 1ike Mg. Informetion on meny other methos with hexagonal -
1attices 18 lacking.. Metals with Tho ohedrel snd orthorhonfoic 1sttices might pehave in -
the same menner, bub {nformation on them is lecking. (3) Allotropic metala. For these
metals temp. changes &re accompenied by changes in the crystel gtructure. Ine resulting .
~ changes in the phys. properties ere gevere and discrete. They sre most pronounced when
the lattlce gtructure chenges from one that is unfavoreble to plasticity to one tust en-
hences plastic deformation., Tre high temp, forms of most of the gllotrophic methis are OX

tne cubic spece lattice Lype. As a rale, therefore, the 3ighest-temp, forms of an

allotropic metel met be the most jestic, Toha rule : ‘
pic st plastic rule can be uae%rm(:%‘)m‘te;? ig)’e%'g ths the

. dns. to sn alloy 1o gtebllize it high c?Btal 8

%Céﬁeﬁmﬁ for h%t-workinﬁé of allotropic wetels; t@“fpko erify that the high ¥ -

£t temp forms of allotropic metels mset ve of the cubic type, end by the seme token, to!
det, the crystal sm'uctures at high temps for those thet heve not been mvgst;gated.
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A e S R R R AN OB RO R 12 brre T
JH\//fs/(',)/ Ye. M- e -~
USSR/Engineering /' Metallography : v FD-20618
- Ccard 1/1. . Fub. bl-k/21
Author . Savitskiy, Ye. M. and Tylkina, M. A., Mosco¥
M T AR A PO STV R T 7
Title : The effect of temperature on. the plasticity and resistance to

deformation of commercial titanium
. Periodical :  TIzv. AN SSSR, Otd. Tekh. Nauk b, 53-57, Apr 55 -

Abstract " . presents the results of an experimental,determination of plas-

ticity and resistance to deformetion at various temperatures and

under various stresses of commercial carbon-free titanium and-of
titanium with an 0.5-0.8% carbon content. The presence of carbon
within this range was found to increase the strength and decrease
the plasticity at temperatures -of 20-600°. - It was found that:
carbon does not decrease the plasticity of titanium at tempera-

~tures of 700-800° and over and permits the hot deformation of
titanium under lcw stresses. Graphs. Four USSR references.

Institution

Submitted @ February 11, 1955
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o Gavitskiy Ye Mo
| USSB/ Physics - Plestiolty e

s 11 Pub, 86 -8/%8

IR I

:-”:f}uﬁﬁgrq S ' ngiiékij_;_: YeM.

: RS s S
‘Title - 4 0n the plasticity of ;some

‘Perlottonl 1 Prirode 47, 60 - 64, 301955

Abstract = 1 Metals which are brittle under ordinary concit ,
TREREEE T erimentation to determine the chenge in thel - plasticity under v '
. conditions, such as changes in temperature and ‘compounding with other
clements. Instences are given of ‘brittle -metals which become _extremely

plastic at high temperatures. -The gtudy covers the crystal and micro-. .

- structure of various metals, .“allqysfand-_o_ther'_co‘nipounds"._-‘{,'Illust_rations;",

Ins‘bi‘bu‘bion R {"l e |

Submitbed ! .er..
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‘ : ‘USCR/Phys:.cs = xetallurgy
e 1/1 7 S
Authora |
:Title -

v»-'.il?ei.‘iodircai Y Dok AN SSSR 101/5_ ’

hbstract A study of the dependenc of:; agni :
S0 7 and their. deg‘e of deformation ‘on ‘the. annea
- describeds’ /the;.bas;is of the:data: obtained ,-a diagram. ot
recrystalllz tion bi‘-i‘icsdide_zti{c.apium was: const.ruc '
‘double modification of iodide. “titanium: crystals. a
? - cub:.cal i‘orms raph, :.'J_lustra‘bions. i

Institution & Acad. of sc., Ussa g A.' Baykov's Institute oi‘ Metallm‘gy |

"‘Pres;’e'ntedkby:v Academlcian I P Bardin, January 28 1955 ‘
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! nit its Alloys." .
Savitsky, Ye. M., Tylkina, M. Aey "Rhenium and its Alloys
g V5 1€e ey 2/ ] ; o E
h pub by Acad. Sci, USSR,
in boolr Research - |

on Heat Resistant Alloys,
Hoscow, 1956, 160pp. B ,

" Inst. ¥etallurgy im A'.A' ankov
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sov/137-57-1- 1489

Translation from: Referativnyy znurnal- Metallurgiy@: 1957, Nr-1, P 198 (USSR

AUTHORS: WM Tylkina, M- A

TlTLE: " Rhenium and Its Alloys (Reniy-i yego sp\avy) :
' PERXODICAL: V kn.: [ssledovaniy? po zh_aro_prbchnym splavam: MoOSCOW! AN
' SSSR, 1956, PP 33-47 : . : R

ABSTRACT: The authors investi : ' roperti
L Re with Mo at different ! ' . d cimens
by the cermet;method. i : ‘ ir
ing briquettes prepafed
Ar atmosphere;' at 200
75, and 20 weight-% Re do the micro-
structure; the Re dissolves in ; and all these auoys.have a
are of a substitution{ “soli olution- The 2
etallic compound i y the' stoichiome
n i in Re co up 5-50% the ‘
v veight of Rehas

the raximurmn nhardness equd i kg /mm~ - ‘A lowering of the tem~
perature to -194°C brings about' 2 se in hardness;. raising the

tric ratio‘MvozRey
hardness of the alloy increases; the alloy with
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SOV/137-57-1- 1489
Rhenium and Its Alloys 4 S

" temperature causes a decrease in hardness. A 90% Re alloy with a 550-kg /mm?
hardness at room ternperature maintains,a‘r390-.340 kg /mm? hardness in the 400-
-g00° temperature range and 220 kg /rr_\m2 at 11500, All specimens except the 5%
Re alloy proved fairly ductile. Their compressive 0p > 200 kg /mm*=. At 10000
all alloys‘exhibitcd fair ductility,except for the 79% Re alloy which disintegrated = o
“into powder. The 90% Re alloy,possess'es good»ductility'both at low and-at
elevated temperatures: In order to establish whether this alloy can be employed
as a heat-resistant material, it should be tested for its stress-rupture properties.
A vast amount of material on the physical and-mecha‘niéal properties of Re'is set
forth in this work; phase diagrams of alloys-of Re with W, Fe, Co, Cr, Mo,fa'nd
Ni, microstructures of cast Re-Mo alloys: and curves of their hardness-and R
ductility at different temperatures are given. The authors also touched on the

prdb\emso{ the-use of Re in the national economy..
’ : : Ye: K.

GCard 2/2
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The Hardness and Ductility of Molybdenum-Base Alloys

increase the strength of Mo at 11509 . The least effect is caused by Tiand W.

At 11509, the ceduction of H is greatest in alloys containing B, 51, Zr, V,

and Ta when the content of these elements is up to 10 percent, when the Nb and
Cr content is up to 5 percent, and with W upto 20 percent. “The alloy contain-
ing Ti has the'greatest‘softening effect. Addition of K > 0.2 percent to Mo
causes a pronounced reduction in the ductility of Mo, and when there is 5
percent B, the alloys become embrittlied. The ductility of an Mo-5i alloy drops
sharply when the 5i content exceeds 0.32 percent, and it is zero at 3.5 percent

" gi. - Alloys containing up to 5 percent Ti will take deformation without the
appearance of cracks, but higher Ti content (20 percent) renders them brittle.
The ductility of alloys diminishes with increasing Cr content (over 0.2 percent
to. 5 percent Cr), but beyond that it shows little change, while as Nb and Ta
increase to 5 percent it increases, after which it undergoes & pronounced :
drop and is 5 percent at 20 percent Nb, and 24 percent at 10 percent Ta.

Specimens containing 15-20 percent V. fail under compression. Mo-W alloys
' 10 percent Wand 1l =

will undergo 20 percent deformation without cracks (at
percent B). Bibliography: 16 references.

. » A o Ye.K.
1, Alloys--terdness 2o A;Llaysccﬁnctility 1, K11gys~Microstruscture
4. Klloys--Froperties R : ' C
Card 2/2
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Abs Jour Ref Zhur - Fizike, No kb, 1957, No. 9399
" Author . _Savits Tlylkina, M.A., Turanskaya, A.N.
Inst ¢ None ‘
Title . Tnvestigation of the Recrystallization-of Titanium and of
its Alloys (I. Diagrams of Recrystallization of Titanium).
Orig Pub @ Izv- AN SSSR, Otd. teldin. De, 1956, No T, 111-11h4
Abstract @ The method of microstructufe and X-ray investigation vas
' (1) For

used to plot volume diagrems for crystallization:.
titanium {odide I at cold rolling an annealing in the in-
terval from 500 -- 1300°. (2) For arc-melted magnesium
thermic titanium alloy YTl ~-- D of type I in cold defor-
mation by.compression and annealing at 500 -- 14000 and of
type II in hot deformation by dynamic compression in the
range 600 -- 1300° (a) with subsequent annealing and (b)
with subsequent annealing, corresponding to the forging
temperature. (3) For calcium-hydride metal-ceramic tite-

APPROVED FOR RELEASE: 03/14/2001

T TP DT LT TR TR T T
- ‘,,‘,_4:'—3‘ PP O SRS 1 ARt

CIA-RDP86-00513R001447410018-1

CIA-RDP86-00513R001447410018-1"



APPROVED FOR RELEASE: 03/14/2001

yssR [/ Structure of Deformed Materials.

Abs Jour.

Abstract

CIA-RDP86-00513R001447410018-1
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. nium of type II at hot rolling'in the range from 500 --

1200° (&) without annealing and (v) with annealing. It was

estaeblished that owing to the prese

nce of polymorfiSm.and o=~

wing to the aifrferent ability of the x endf moaificetions. to
grow greins, each diagram can be considered sO to speak &S

of consistin
ture region

the change in the microstructure of t

of the defo
start of recrysta
a 50% geformation and 500°,

in the caae of magnesium-thérmic

creaae somewha the recryétallization
region of small deformations, from 2.

corresponding to the tempera-
ons -of Ti.
itenium &8S s function.

The character of

The -

temperature.
5 to 5%, there exists

in theC(region_a recrystallization threshold, vhich 1s absent

from the g-region of the diagram.
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‘Abs Jour : Ref Zhur - Fizika, No 2, 1957 No 3950

" Author :r_adteYi , fe M., Baron: V v.
- Iret . Tastitute ~F Metallurgys Academy of Scilences USSR . ;
" Title : Concerzirg the Arlditlvenes., cf Mechanical Properties of Metallic Alloys

and Mixturas:

orig Pab ; Izv. SerAa £iz.-knim. sralize IONKh AN SSSR; 1956, 27, 86-96

Abstract. : Using the =ystems Mg-Si, Mg~Ge Cu-8i, A;-Cu, Ni-si, and Co-58i as exX-.
amples, it is chowz that the mecbanica.l properties of two-phase metallic

alloy-mixturas gepsnd substantially on the mutusl distribution of the

structure of ccmponents in these mixtures . ' The presence of a soft “com- .
ponent (for example, 2 ‘eutectic compon nent ), distributed over the boun-
daries of the 82 1id phasé, causes a sharp reduction in the pardness of the
alloy. No additive deperdence of the properties on the compositlon is -
observed in this case. If the soft component is ‘jocated in ‘the alloy iu
the form of {ndividusl i{nclusions ‘and 1f the structure is in generakj- ‘
prokem up. the character of the d.ependence of the properties on the

cara . 1/2
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Institution: None
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_the effect of temperature on: the. dumbllity, plastlcit.y ‘and pther mec1:.n:x‘.:
" characteristics of - iodide. titanium. " Ten references ‘1‘ _UoSR (195

" Presented by: Acadenician I. P, Bardin, July 11,1955 . .. ..

Dok. Al s‘-k 106/2, 2)1;-257, Jan.ll, 1956

onducted to

(iodide tilanium) is presented, * The experiments wer

1955). I]lustmtlons, graphs, tables.
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Working metals under press (MIRA 10:4)
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137-58-2-4224

The Influence of Temperature on the Méchanical Properties of Cobalt -
to 20°) to 15 kg/mm?2 (at 1100°) abruptly steepened in the 300-450° range. -
Under compression, O declined moderately (up to 450°), then (in the region
of [3-Co) it increased noticeably, accompanied by a change from brittle'to -
ductile fracture. The magnitude of {0, dropped from 13 kg/mm? at 20° to
1.4 kg/mm¢ at 800; S increased by’?&%.' Reduction in area (necking)in-
creased until the temperature reached 4009, but then diminished as the temp- =
erature rose further. The ay-versus-temperature curve had two maxima,at 350°
&'500°, with.a min.  at- 400°... A hypothesis is advanced to the effect that the
abrupt change in the mechanical properties of the Co in the 350-4500 temper-
ature range is. linked to its polymorphous transformation. : S
Yu. L.

1, Cobalt-.lleelrnical properties--Temperature effects

Card 2/2
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Translation from: Referativnyy shurnal, Metatlurgiya, 1957, Nrl2, p334 (USSR)
AUTHORS: Savitskiy, Ye.M., Tylkina, M. A,

"TITLE: “Mechanical Properties of Cast Rhenium (Mekhanicheskiye
: svoystva litogo reniya) : o

PERIQDICAL:j “Tr., In-ta metallurgii. AN SSVSR, 1957, Nr 1, pp 158-161

ABSTRACT: ~ Castings of Re to be investigated were obtained by = melting
' sintered powdered metal in an argon-arc furnace. Hardness
tests, conducted in the temperature range between -194° and :
 $1150°, showed that Hy varies from 400 kg/mm? to 134 kg/mm?,
respectively. Plasticity was determined at- 200 and 1000°. At -
200 .and a compressive O of 200 kg/mmz. ihe compression wag .
 25-30 percent. At 1000° the compression was 60 percent. “Cold:
working increases the hardness by approximately 80 percent. '
Recrystallization begins at approximately 15000. o
Bibliography: 7 references. ,

P. N

' cgrd 1/1 1, Fhenium castings-Mechanical propertieS—Test results
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- Translation from: Referativnyy zhurrial; Mékha'nika,' 1958, Nr4,p 163(USSVR)

AUTHORS: Savitskiy, Ye. M., Terekhova, V. F.

TITLE: Temperature Eifect Upon Mechanical Properties of Alkaline-
earth Metals (Vliyaniye temperatury na mekhanicheskiye
svoystva shchelochnozemel! nykh metallov) - '
PERIODICAL: Tr. In-ta metallurgii. AN SSSR, 1957, Nr 1, pp 162-169 -
ABSTRACT: Experimental investigations as to the effect of temperature
on the hardness, strength, and ductility under tension were
performed on specimens of metallic magnesium, calcium,
strontium, and barium. " Experiments were carried out in an
atmosphere of argon on specially constructed testing installa-
tions suitable for samples of limited dimensions. - The results -
- showed that the samples investigated were graded in the follow-
_‘ing order according to decreasing hardness and strength and. )
increasing ductility: magnesium, calcium, strontium, and
barium. With an increase in temperature all of the metals
softened quickly and at 500-5500C the strength and hardness
: , became comparable. - T e v ‘
Card 1/1 1. Alkaline earths--Mechanical properties From the résumé
’ ' 2. Alkaline vearths-—Temperature effects e :
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ROVED FOR RELEASE: 03/14/2001  CIA-RDP86-00513R001447410018-1"




"APPROVED FOR RELEASE: 03/14/2001

CIA-RDP86-00513R001447410018-1

v _
e A ,,}‘ T

e A W7 R RZF o aes
SpyIl et 137-58-5-10599

Translation from: Refe:ativnyy zhurnal, Metallurgiya. 1958, Nr 5. p 248 [USSR} -

AUTHORS: Savitsk‘i)rr,' Ye.M., Trapeznikov, V.AL
B T N ) . } o
TITLE: " ~ Evaluating the Transition of Chromium From the Brittle to the
Ductile State {K voprosu ob oisenke perekhoda’khroma 1z khrup-
kogo sostoyaniya v plastichnoye) : '

- PERIODICAL: V sb.: Issled. po zharoprochn.. splavam. Vol 2. Moscow, -
- . AN SSSR, 1957, pp 141-147 . T R

ABSTRACT: A study is made of the possibilityvof determing rthe tempera-
' . ture of Cr transition from the brittle to the dictile srate by '
static testihg”fo’r“compressidh slong a single axis and by meas- -
urement of hardness. A design of a device for hot tests for
- static monoaxial compression is presented. The experiments. ..
were run with electrolytic Cr, ‘reduced in a current of dry and
purified Hp and then resmelted in a current of technical Ar in
an induction furnace. Experiments were also run with industrial
aluminothermic Cr, resmelted in similar fashion in a current
of technical Ar. Ii is established that in an interval rang:ing from
room temperature to 2500C for electrolytic Cr and to 300° for
Card 1/2 aluminothermic Cr, the ductility (D) Changes"irisignlficantly,‘

8 L L4 LR
2 et G IR EARCH EAS
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‘level of purity of the metal upon its D on heating.

1. Chromium--Phase étudies 2. Temperature——Détermination‘
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137-58-5-10599
Evaiuating the Transition of (cont.)

and in this temperature interval Cr displays brittle failure (F). At tempera-  ~
tures of ~/250° and 300°, depending upon the degree of purity,  Cr reveals a
sharp transition from a region of brittleness to a state of ductility, terminat-.
ing at about 400°, after which a gradual smooth rise in D is observed and the
metal exhibits ductile F. It is shown that the purer the Cr and the higher-the
temperature and lower the time rate of elongation applied to the metal, the
greater its D and the lower the temperature of transition from the brittle to-
the plastic state. Hardness tests showed that the hardness method also.affords
a fairly precise determination of the temperature at which the transition of Cr
to the region of ductile F terminates and an evaluation of the influence of the -

VLN

Card 2/2

N T S B
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.Translationfromrz Referativoyy zhurnal, Metallurgiya, 1958, Nr 7, pZS‘)(USSR)

AUTHORS: ‘Savitskiy, Ye.M., Terekhova, V- F-

TITLE: (\/ Investigation of the Mechanical Properties and Construction of
the Diagram of the _ReCrystallization of Chromium (Issledo-
vaniye mekhanicheskikh svoystv i postroyeniye diagrammy
rekristallizatsii khroma ' : :

PE_'RIOI:DICAI:,:V Vjsb, Issled. po' zharoprochn. splavam. Vol 2, M05CO\Q,
: AN SSSR, 1957, pp 148-157 : L

‘ABSTRACT:‘ The effect of temperature on the hardnesks, 'plasticity, ‘and -

strength during stretching and compression and also the 2 '

of Cr of various grades of purity, namely, hydride (98.5 oy,
aluminothermic (98- 9%) and elecirolytic {99- 5%) was inves~
‘tigated. Aluminothermic Cr has the greatesﬁhatdness’at :
room temperature. its  op 15 4.7 kg/mm", while that of
the elecirolytic Gt is 17 kg, mm?Z. The critical point of the
brittleness of Cr depends upon its purity. Upon compression’
the aluminbthermié Cr is transformed-from the brittle state

‘ into the malleable’atJOOoC; the electrolytic Cr is similarly

Gard 1/2 iransformed at 200-250°, Upon a rise of temperature Cr
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Investigation of the Mechanical Properties and Construction {cont. }

softens considerably. During the transition into the plastic state 2 certain
increase in hardness is observed in Gr of all types at 350-450". At 1000°
electrolytic Gr subjected to monoaxial compression can withstand a single-
“stroke 90 /o upsetting without failure.  In the 500 to 700° range impact '
- specimens without a notch do not break but bend plactically. In this tem-
perature range Cr can be worked by pressure. A specific characteristic
of Cr is its increase in strength with a rise in temperature.  This is es—,
pecially true for impure Cr. The b o{,aluminothermic Cr increases
from .7 at 20° to 10 at 1100°, that of electrolytic Cr from 17 at 20° to
28 kg/mm~ at 500°; X-ray investigations showed that the increase in the
strength of Cr in the 300-500° range is not relat ed to the appearance of a_
new crystalline modification of Cr. A diagram of the recrystallization of
Cr, constructed with the help of microstructural and X-ray methods and by
‘measurement of microhardness, is adduced. Full recrystallization of Cr-
occurs at 1020°. The hardness and the ductility of Cr after recrystalliza~
tion do not decrease; the temperature of the transition of Cr fxom the brittle -
into the ductile state upon compression is decreased by 30-50 Jo. ‘
1. Chromium—_~?hysical properties 2. ‘Chromimv..h--Crystalliéati_Qn 3. Crroniur--Temperatirs
factors : ' E ' - N. K.
Card 2/2
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SAVITSKIY, Ye.M.; BURKHANOV, G.S.
o »«:’——}t“,r."a. ¥ 2 o - : .

Structural diagrams of i tanium-lanthanum agd t‘i ltg;iuxzz;fl:;zit;lm:” -
alloye. Zhur, neorg. khim. 2 no,11:2609-261 N . ‘

1.Institut metallurgii im. A.A. Baykova Akademil pauk SSSR.
) (Titanium- Lanthanium allpya)
(T1tanium-cerium alloys)
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aAVITa R T - |
- AUTHORS: Shostakovskiy: W.F., Savitskiy YeMer ' G2-42-15/20
Kochkin, D.A., Musatova, L.V. :

TITLE: On the Comparative geeiciency of gilicon Alloys iith Copper and
Nickel, VApplicable 4n Direct Synt esis of Vinylchlorosilanes _ v
(o gravnitel' no¥ effektivnostl splavov Kremniye S med! yu 3 nikelems oo

primenyayeuwkh v pryamos sinteze ,vinilkhlorsilanov .

PERIODICAL: Tzvestiya AN SSSR OtaeleniveKhinicheskikh Nauk, 195> NF 12,
T pp. 149371497 (USSR) | | .

ABSTRACT: 1n the course of & thorough anslysis of the alloy of silicon with
: copper (vhich w2s already previously Jescribed) the authors, among

( when nnylchlorcnar;es are obtained DY direct synthesis). 1t was
- further showm that the ailicon-nickel wlloy (nickel content 15%)
card 1/2 st be considered to be the most suitsble. There are 1 teble, and
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(Institute of Metallurgy, USSR Acad. Sci.)

"Mechavlca1 Properties of itanlum of Various Degrees of.‘ Impurlty, P 68.,
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71 tanium and Its Alloys (Comte) CoaB-1

and finished products. Type I1 diagrams illustratejthe pelation- d

‘'ship between grain gize, degree of hot deformation, and temperature

of hot deformation; they are useful in establishlng op timum condi-

tions for the forming of metals and forvobtaining the desired DPro”

pertiesvin semifinished and'finished products. Before the present'
dlagrams had been published. A study was

made of © 3 gitanium:

(L) jodide-derived; &2;

an arc furnace; and -1).

1ar studies were made for VI-2 titanium-aluminum—chromium alloy and

for IMP-3 alloy (Caﬂz—reduced titanium'with an addition of chromium.

Diagrams of Types I and II for recrystallization under conditions =

of rolling and forgln e_established by methods of microscopic
and x-ray The following recrystalliza—

tion diagram , ) Typé 1 for io}dide-derived titanium

formatl 3 of Typ , wi deformation
jsmi‘ch.forg—
’ (tYPe
by sm

not rolling, f
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" P1tanium and Its'Alloys‘(Cont.) ’ AB-1

e) Type II, with deformatlon by hot rolling for IMP-3 alloy. 2)
Because of the polymorphous character of titanium and the different
capacities of the alpha and beta forms for graln growth, the re-
ecrystallization diagram should be thought of as consistling of two
parts corresponding -to the temperature ranges in which the alpha
and beta forms exist. The alpha phase of Tl is characterized by a.
finegrained polyhedral structure, and insensitivity to the rate of
cooling after annealing, and the existence of a critical grain slze
. after cold deformation of 2.5-7 percent. The beta modificatlon is
distinguished by a large grain size and high gensltivity to the cool-
~ing rabve, a consequence_of'which is the different shape and size of
the grains in the hexagonal modification («') appearing as a result
of the polymorphous transformation of beta titanium in cooling.
3) In iodide-derived and commercial titanium the boundary contours
of the beta gralns are preserved, no matter what the cooling rate,
and can be destroyed only by deformation ‘in the alpha phase. The -
contours of the beta grains in CaHe-derived T4 and in VI-2 alloy.

can be preserved only by rapid cooling. L) 1In the stable tempera-
ture range of the beta phase there were no 4indications of a re- :
crystallization threshold or a maximum corresponding to critical
- degrees of deformation. This 1s probably due to the fact that
card 11/43 - R : ‘
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. Titanium and Its Alloys (Cont,) , AB-1

~8tructural changes caused by small plastic deformations in the - -
alpha temperature range are erased by the structural changes de-
veloping as a result of the polymorphous transformationz 2p -
in titanium. 5) The optimum annealing temperature for obtaining
alpha titanium of polyhedral structure falls within the 650-850°C
range, depending on the purlty of the metal and the extent of the _
previous deformation, More exact indlications as regards the an-
-nealing temperature regime for each degree of deformation can be
obtalned by referring to the recrystallization dlagrams. 6) Under
conditions of smith forging and rolling at the rate of 0.5 m/sec,
recrystallization in commercial tltanium does not have time to go
to completion. However, recrystallization may still set in with
Subsequent heating, or during the cooling of large blanks, or in

- further working of the still hot material. For this reason, the
danger of the development of a coarse-grained structure, especially
in the case of small deformations, should always be kept in mind.
There are 22 figures, 5:tables, and 11 references (8 Soviet, 1 Eng-
ligh, 1 German, and 1 Japanese). : SRR o

© card 12/43
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Savitskiy, Ye.M., M.A. Tylkina, A.N. Turanskaya (Institute of Metal- -
lurgy,” ACademy of Sciences)- Mechanical Properties of Titanium68

- of Various Degrees of ‘Purity ,

The aim of this investigation, conducted in 1954-55, was to de-

.~ termine the mechanical properties of titanium produced by various
methods and studied under different,conditions'of7temperature

-and stress, The materials tested were: (1) iodide-derived Ti;
(2) sintered Mg-reduced Ti; (3) Mg-reduced T4 melted in an in- -
duction furnace in graphite crucibles (0.5-0.8 percent C); (4) Mg~
reduced T1 melted in an are furnace with tungsten electrodes :
(VT-1D commercial T1i, contaminated with W); %5) sintered CaH,-
reduced T1; (6) cast VI-2 Ti-base alloy, with additions of 2<3
percent of Cr and 1-2 percent of Al; (7) sintered alloy of Caly - -
reduced T base, with addition of Cr. Tests were made for the
following‘mechanical-properties: hardness, strength, and ductibi-
11ty under compression and tension, and impact toughness. The ef-
feet of temperature on the properties was tested in the range ex-
tending from -196° to +1100° C in vacuum, argon, and air. Cool-"
ing to -196° was accomplished with the .use of liquid nitrogen,

- Hardness was determined by producing an indentation with a pobedite
Card 13/43 , o S ,
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cone with a load of 109 kg, (for jodide-derived Ti, 15 kg) in a

temperature range of -196° to +1000° C (in a current of argon when

the specimens were heated above 400° C). Conclusions. 1) The de-
gree of purity as determined by the method,of.preparIng titanium .
materially affects the mechanical properties of the metal. Iodide. -
derived T1 of very high purlty exhibits conslderable ductibility (de-
formation of up to 95 gercent in cold rolling) and wlthstands bend- ~
ing at an angle of <1 0° without breaking, even abt -196°. I&s hard- . -
ness was. the lowest of any of the materlals tested: 132 kg/ . Con-
baminatiog of the metal greatly increases 1ts hardness (from 132 to
330 kg/mms) and 1ts stpength from 25 to 100 kg /mme ), as_a result of
‘the decrease-in ductility and impact toughness. The relative hard-
nesk at 20° C of five of the materials tested 18 shown in the follow-

- ing sequence‘(materials arranged in ascending order of hardness): -
i1odide titanium; yvr-1D commercial Ti, Mg-reduced (W—contaminated);
CaHp-reduced Ti, Mg-reduced Ti, melted in graphite erucibles (0.5-08.

percen_t); yT-2 alloy. ~ Differences in the properties of Ti comntain-
ing O.53—0.82'percent of C were practically undetectable. 2) Tita-
nium is highly sensitive to the rate of deformation. An increase in
the rate causes 2 sharp drop 1in ductility characteristics. 3) Lower-
in the temperature to -196° increases the strength and decreases .

- card 1443
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" pitanium and Its Alloys (Cont.) AB-1

the ductility of all types of titanium. An increase 1n temperature
brings about a rather intensgive softening and a loss in strength
of T1 of all types. Above 600° the difference in the mechanical
properties of all types of Tl evens out, and the effect of impuri-
ties levels off. In deformation at a low rate of speed in the nelgh-
~borhood -of 700° the strength-reducing effect of recrystallization
also beglns to be Been. ‘After a polymorphous transformation in the-
beta phase, titanium of all types becomes very ductile, having an
extremely low resistance to deformation. 4) The mechanical pro-
perties are a gsensitive indicator of structural changes taking -
place in titanium as a result of heat treatment. Heating of -titanium
of all types,at'temperatures above 1000° always leads to a preser-
vation of beta-phase grain contours after cooling and transition g
to the alpha phase and considerably lowers the mechanical properties,
especlally ductility. Heating reglmes in deformation and annealing -
were established, making it possible to obtain an alpha titanium
of fine-grained polyhedral structure having optimum mechanical pro-
perties. There are 10 figures, 3 tables, and 14 references (8 So-
viet and 6 English). , ' .

" Card 15/ 43
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*  AUTHORS: Savitskiy, Ye. li., Poctor of Chemical Sciences  30-2-42/49
I Terekhova, V. &) Candidate of Technical Sciences

f Rare letals (Isslecovaniye splavov

TITLE: Invéstigation of the Alloys ©
rodkikh metallov)

All=Union Conference (Vsesoyuzndye soveshchaniye):

'PERIODICAL - Vestnik Akadeuii Hauk SSSR, 1958 © Er 2, pp 111-112

(USSR)

ADSTRACT: On NoveumbeT 18 - 20, 1957, an All Union Conference was called by
the Institute for Ketallurgy jmeni A. A. Baykov of the AN USSR
and the Board for Rare Metals at the SCientific‘Technicul
Connittee of -the Cabinet Council of the USSR. The conference was [
~ttended by representatives of scientific research institutes,
universities and industry. Reports on raw meterial sources of
rare metals and their production in pure state,,probléms'off‘

scientific investigations of alloys of rare netals, investigatioﬁi
results. of alloys of various systems,

their physical chemical
dustrial application were deliv

- properties and in ered and discuss-.
~ed. SeriQus shortcomingSQnindering the development of ‘Tesearch
: 7 sere pointed out. Above all; the-in
" Card 1/2  ion of pure rare metals was denanded.

tensification of. the product=’
The determination'of the .
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Investigation of the Alloys of Rare Metals. , » 50-2442/49
A1l Union Conference -

constants of physical chenical propertiés of pure ratre metals
and their alloys has to bevregarded as the 1east3inv¢stigated
which hinders its rational introduction into political*economy.
Algo systematical work in this field is carried out‘insuffiqient-'J
1y . There is also a 1ack -of information in this field; no speée- :
cial periodicsl axists. The importance ol the asccrtainment of
new netals with addition of rare metals for the new technics
was stresced. Research work must be considerably extended and
carried out more quickly. For this work also the jnstitutions
of the AN JSSR and their subsidinries,'the.aCadcmiesfof,the Re~
publics of the Union, pranch institudes, universities,'and labor-
atories must join.'The Institute for Metallurgy %ias charged
with the coordination of the work.'The;resqlution was also made
to carry out the work -methodically s© as to shorten the necessa-
" ry time and to reduce the expénses of research work. Bqually the
demand for an own periddical was expressédr ‘ s

- vM’AILABLE:V' ‘pibrary of Congress

» 1. ,Rare»metals-Sources‘ 2. Rare metals—AlloYs 3. Scientific
" card 2/2 research-Rare metals e Metallurgy-USSR - 5. Rere metels~ B
Production S EPE
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AUTHORS:Savitskin,Ye.mcg Tylkina, M.A., Psyzanove, T.A. (Moscow)
TITLE: Inflﬁgﬁbéwwf’llloying Additions on the Recrystailization Tempe= -
. pature  and On the Mechanical Properties of Titanium. -
(Vliyaniye legiruyushchikh dobavek na btem eraturu rekristalli-
zatsii 1 mekhanicheskiye gvoysbva titana

PERIODICAL: Tzvestiya Akademii Nauk S85R, Otdeleniye Tekhnicheskikh
T Hauk, 1958, Ur 5, PP 96-103% and l~plate,(USSR) ’

ABSTRACT:‘”This paper is & continuation of =arlier work of %the
"~ guthors and their team On the recrystallization and the
mechanical properties of Ti of various degrees of purity and
of Ti alloys (Refsal-6)¢ Reinbach and Nowikow (Ref.7) pub-—
1ished prelimindTy data on the influence cf certain additions
(up to 1%) oz the change im the iime required Te attain com—
plete recrystallization of commercial mi a% a givslh annealing
temperature; they found that intrcduction,of chromium slows
dovm the process of recrystallization whils®t other admixtures
(Co, Al Fe, Ta and Sn) showed‘almostrnO'influence on the
durationvofrattaining complete recrystallization, In this
paper an attempt is mads o claseify +he alloying elements
from The point of view of thelr infiunence on the recrystalli—"
zalbion temperature and the mechaniczal properties whereby'theseﬁ
characteristics are considered as 2 fun-ticn of the character

Card 1/5
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Influence of Allcylng Additions on the Recrystallizatlon Temperature
and on the UMechanical FProperties of Titaniun. _ :

of the interaction of T1 with the alloying additions, their
crystal structure and alsc the temperature of peolymorphous
tpansformation, The relations published by Boshvar (Ref.8)
and by Kurilekh (Ref.9). ijnterrelating the rearystallization
temperature of metals with their fusion temperature, are not
applicable to alloys. The complexity. of diffusion precesses .
in solid solutions, the differing charactsT of thsse solut- ,
ions and tre presence of second chases in the alloys are all fac—
tors which complicate the process of recrystallization.' One
important factor which has not been taken into consideration
5o far is the presence in metals or allcys of the phencmenon
of pclymorphism, Tn the view of the aushors of this paper,
“in metals_snd_alloys.in which polymorphous transformaticn
takes place, the reorystallization’ﬁemperaﬁure should be
closely linked with the temperature of the polymcrphcus
transformation in addition %to the influence of other factors.
Tt is obvious that in allcys in which such,transfbrmationf
takes place all the recrjstallization processes are fully
completed in the range of existence of lcwer tamperature

Card 2/5
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Influence of Alloying Addibtions on tbe.Recrystallization Temperature

and on the Mechanical'Properties of Titanium, ' . : ’
nodifications (particularly o modific

- the temperature of,polymorphous_transformation is reached.

phase recrystallization and reconstruction of the crystal -
lattice is already proceedingd' The experiments were»carried
out with an iodide Ti of 99,96% purity 2lloyed with additions
of the following 14 elements: V, Wb, Fe, Co, Mn, Cr, N, C,
0. Al. Be, Re; Sn and Boron. For each of the allcying addit—-
ions, 4 to 5 alloys were prepared and the content of each of
the additions in the allcy was chosen in such a way that -
alloys were obtained which are located in various phase ranges
of the system. namely, alloys possessing uniform o and B
structures, 2-phase o + B or o + chemical compound structures,
The compositions'cf the alloys are;entered in the table on
p.97. Graphs are included showing tine influence of the =
annealing temperature on the hardness. the influence of -the
alloying additions on the recrystallization temperature, On.
the ultimate strength.. elongation and contraction. IG was .
found that almost all of the'investigated'alloying additions
‘bring about an increase in the pecrystallization femperature. .
As regards the degree of their influence these elements can . -

Card'5/§e subdivided into the following ‘three groups: elements which-

ation in Ti) and when
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jtions on EET Recrystallization Temperawure

Tnfluence Of Alloying Add
and on the Mechanical Properties of Titaniud.

considerable increase in the recrystalliﬂation
temperature at 1ow contents of the respective element (¥, O,
¢, Boron, Be, Re and Al); clements which bring aboub an "
increase 1n ﬁhe-recrystallisation only if. the content is of - .
the order of %% and nigher (Fe, cr, V, Mn, Sn); elements,which
hava practically no influence on ghe initial recrysballization
temnperature (b and Co). The following relation was derived

between the reCrystallization temperature,

perature of the polymorphous wransformation. To s
alloy: Tq/Tp = 0.7 +'0,9 , For Td tnis ratio equals 0,71, for
and increases :

low alloy alloys This ratio-e@uals 0.7 - 0.7
%o 0.8 - 0.9 with increasing contents of the alloying element.,
The alloying additions bring aboubt an increase in the tensile
strength and hardness., maximum valuesvbeing og = 92 kg/mﬂ?
and Ry =105 and @ reduction in the ductility. The great- -
est influence is exerted by elements which pring about a '
maxirum jpcrease. in the recrystallization Lemperature and .

Card 4/5
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Influence of Alloying Additicns on the Recrystallization Témperature
and on the Mechanical Properties of Titaniua. ’ : 7
belong to the first of the above-mentioned group. i.e., N, O,
C, Be. B. The other investigated elements have 1esS influence .
on incrcasing the strength and for a content of 5k these
clements can be classified from the pointjof—viewrof.increas—,
ing the strength in the following sequence: CT; Co, ¥b, V.,
~ Mn, Fc and Sno, The greatest drop in plasticity is observed
when introducing Fe, Co and D, There are 9 figures, 1 .
~ table and 15 references, of which 10 are Soviet, 4 German and
~ 1 English, ' - : . S o

SUBMITTED: April 5. 1957.
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AUTHORS: qavitskiys Ye. Mo 9 perekhovas V. F. 7
TITLE: " (Che Phase Diagrans of the Alloys of Lanthanuﬁ With Cerium and

Lanthanut Fith Calciuin (Diagrammy,sostoyani:fa. splavoy ‘lantana ‘
s tgeriyenm 1 lantana g kal'tsiyen B

PERIODICAL: %hurn%l Neaganicheskoy Khimii,1958.V21: 3,Nr Gy pp156-762 -
USSR : : ' LT e

ABSTRACT: The phase diagrans of the alloys of lenthenun with ceriums
T and lanthenus with calcium were.lnvestigated,by thermal ana-
1ysis, and vy the determination of microstructurés hardness
‘and,électric-resistancé, and the diagrams Were constructed.
“In the system_1anthanum?cerium‘purest metallicvcerium with
97 = 99 o purity and lenthanum with 98,5 % purity were usedo
Lan thanum and cerium dissolve in & liquid and solid state :
and form a»diagram;with unlimitedvsolubility° In‘the:system-'
1anthanum-¢ lcium the initial petals were molten in & yacuull .
under an argon‘atmosphéreorThe produced alloys were jnvesti-=
gated by the determination of microstructure and the analyses S

~Card 1/2 . ghowed that jn a solid state a 1ayer formation is %o be
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: S 78-3 .3-37/41
. The Phase Diagrams of the Alloys of Lanthanum yith Cerium and Lanthanum

With Calcium ' S -

, noticed. The thorough investigation by the nicrostructure
determination showed that in & solid state more than two
layers cceur., The- occurrende of two layers in the alloys can
already be observed at a calecium content of more than
12 .. 15 %. With an increase in the calcium content %0 30~.60 %
the thickness of the outer layer highly increases. By the
chemical analyses; the determination of the specific weight
end the hardness of the layers it was found that the upper
layer consists of calcium and the lower one of lanthanum.
The alioys with abvout 1 ¢ caleium consist of a phase of solid
solution. The alloys with 60 - 80 % caloium have three-
layers of which -the middle one ‘is of polyhedral structure and
is rich in calciume. The solubility of lanthanum in caleium
andcof caleiur in lanthanum at.an eutectic temperature of
705°¢C is not higher than 3 - § . There are 15 figures, 4
) tables, and 8 references, % of which are Soviet.

“ASSOCIATION: Institut metallurgii im. A A Baykova Akademii nauk SSSR

Co _ (Metallurgical Institute imeni A. A. Baykov, AS USSR) -

' SUBMITTED:  June 10, 1957 ) T S o :
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78-3 3.38/47

' AUTHORS: WL , Baron; V. g, . Tylkina. M. 4.
PITLE: The Phase Diagrams and Properties of Gallium and Thallium
Alloys (Diagranmy sostoy_aniyai avoystva splavo¥ galliya i
talliya) - ' S
PERIODICAL:  Zhurnal Neorganicheskoy Knimii, 1958.Vols3; ¥F 3: ppeT163-715
: (ussr) ‘ : G
. : A\ Y L
ABSTRACT: The s tTuctural ahd'physicoamechanical properties of the alloys -

o alliumiwith-silicon and germanium in a1l concentrations as

wd1l as of gallium'with antimonys manganeses COPPer and thal=

jium with lanthanum weré;investigated;'The'phaseidiagram of
‘gallium with silicon.1s of an eutectic type. All alloys con-

. gist of two  phasese ‘The sddition of silicon to gailium high-
1y increases the hardness and the electric resistance of sili-
con. The phase diagram of gallium and.germanium a%so is of an
eutectic types The.eutectiscomposxtion mets at 29 ¢ and has
a gallium content of 99545 %, All alloys of this system possess

. - metall:‘;c,conductivity, : S S o .
card 1/3 The structure and the'properties,of theAalloyéofvgallium and
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The Phase Diagrams and Properties of Gallium and Thallium Alloys

antimony were exapined fn7 hardness. microhardness, plasti-
city, strength and electric resis tance between 20 and 6_0000.,
Alloys with 63,59 - 64.08 % antimony ‘gt room temperature :
have & paxinum electric resiagtance which decreases with a
rise of temperatures This proves that ‘these alloys possess

_properties of semicondugtors. the structure and the proper=
ties of the alloys of gallivp with 50 - 86,3 ¢ gallium were:
examined by microatructure, hardneas;strengthp microhard:

ness and electric resistence at temperatures of 720..300°Ce - .
The following compounds oC¢ur in the alloys? MgCa and Mg Gayo
Allnys in the domain of the compound MgGa show the highest -
hardness and the smallest strenghh and plasticityc The system
galliumfcopper,with i5 .85 % gallinm was also investigated

for nigrostructure: hardness; gtrength. microharéness and
electric resistance;,The regults showed that by - the addition

of gallium {0 copper hardnesss astrength and electric re-
sistance increase. put that the plasticity decreases. The
electric resitance of the alloys increases with 2 rise of
semperature, The phase diagrans and the properties of the

alloys of gallium with germanium: gallium with silicon and
gallium with lanthanum were glso infestigated; Alloys between

Card 2/5 gilicon and thallium do mot occure In the systemvlanthanumr
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The Phase Diagrams and Properties of Gallium a.nd Thallium nu.oys '
-thalllum the compound La,T1 occurs which possesses an hlgh
electric resistance and an high hardness. There are 15
figures and 19. references, O of which are Sov1et°

ASSOCIATION: Institut metallurgii im. A. A, Baykova, Akademil nauk SSSR
(Metallurgical Institute imeni A. A, Ba.ykov)AS USSR) -

SUBMITTED: June 25, 1957
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,AUTHORS:V . "Eizififizifzgl_gi_l; Tylkinag ¥, A,

TITLE: o Alloys of Rheniun _‘ﬁith High-Helting Metals (Mo, Ti, ,Zr; Tas
Ni, Coy Cry Vs Mn) (Splavy. reniya S .tugoplavkimi‘metallami _
(Mo, Ti, 2T, Ta, Ni, Co, Crs W, Mn)) ' : .

,PERiODICAL:-_ Zhurnal Neorganicheskoy'Khimii?19‘589\{01;,39 Tr ngp;820m836
ST (ussR) | ' - Tps

ABSTRACT: The jnvestigations were performed_with'different physicom"
‘ —chemical methods, especiallyiby the deternination of the
‘melting point. On the basis of these investigaﬁ.ons'the
nature of the alloys in the case of the influence of rhenium
upon'highsmelting metals was determined. The modification -
of the hardness; the melting point and the electric re-
sistanCe in this system‘was,obsérved. In the system Ti-Re -
-a 1arger‘solubility domain of rhenium in {3ftitanium was
determined. On the intro_duction of 15 & rhenium the p-phase
of titanium is stabilized. In general the addition of rhenium
to titanium increases the thermal.stabilityo In the gystem
Mo-Re golid golutions ocor. At a temperature of 2570 C an

Card 1/3 6’ -phase occurs by peritectic reaction. The boundary of the

<l’ '_E.‘I:".' now .
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In the case of 70 = 85 %
which possesses a hardness. of
A smaller addition of rhenium to chromium in-

In the system Mn-Re

CIA-RDP86-00513R001447410018-1

78-3 .3-46/47
Ti, 2r; Ta, Ni, Co, Cr, W,

@se of 60 - 70 % rhenium
On addition of 60 - 80 %

821n this system are prittle and breakable.

crystal lattioe between oL ~cobalt and
In the system Ni-Re solid solutions

The boundary between these two

Cr-Re domains of solid golytions of

rhenium

In the system Zr-Re two

In the case of 50 % rhenium =

240000 and .an hardness of
(3 -zirconium .
with up

solid solutions of rhenium in molybdenun was not exactly de~
termined. In the system Ta-Re in the
the compound Re Ta. wes determined.
rhenium the allgy
In the system Co-Re an uninterrupted series of solid solu-
tions with an hexagonal
rhenium was determined.
of rhenium in nickel ( ot-phase) occur and solid solutions of
nickel in rhenium ( @mphase)o
phase domains lies at 1200°C in the case of 40 = 75 %
“rhenium. In the system
‘rhenium in chromium occur.
a chemical compound forms
1000 kg/mm2n .
~creases the plasticity_of chromium,
chemical compounds formt i) o
ReZr,, with a melting point at 1900°C and an hardness of
800 2 1000 kg/mm?; 2) In the case of 70 -~ 80 % rhenium -
Re_ Zr, with a melting point at
1260 kg/mm“. Solid solutions of rhenium in
_ ‘ occur at up to 19 % rhenium..
card 2/3 4o §.% rhenium solid solutions ocour.

FaaH ER R 2tE
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4l1loys of Rhenium With. High~ Meltlng Metals (Mo, Ti, Zr, Tq, Hi, Co, Cr, W,
LIn) .

rhenium a polymorphous transformation of ﬂ to d-occurs, at
760°C. In the system W-Be with 60 % Thenium a phase of W,R
forms, with a melting point at %007°C. In this system an °3
6 -phase ‘also occurs at 35 -~ 58 At% as well as solid solu-
‘tions of tungsten in rhenium at 75 % rhenium. In all in-
vestigated ‘systems the produced alloys have a lower melting
point than rhenium. There are 17 flgures, 6 tabies, and 35
references, .12 of which are Soviet.

ASSOCIATION: Institut metallurgil im. A. A, Baykova, Akademii nauk SSSR,
Moskva
(Moscow Metallurg_ical Instltute imen1 ‘Ao Ac Baykov AS USSR)

v}'Card,}/j )
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AUTHORS: ;_EiZEEEEEZL_zEL_Eil—EErekhova"V' Fo, Novikova, I. he
1ITLE: “The Phase Diagram of the Alloys of the System Magnesium-

Neodymium (Diagramma sostcyaniye splavov sistemy magniyg?neodim)

PERIODICAL: zhurnal neorganicheskoy khimii, 1958, Vol 3, Nr 9, pr 21382142
(USSR) : : , ' .
- ABSTRACT: - The thermal analysis, the mic¢rostructuce, and,the_determinatién

of the microhardness were used for the construction of the
phase diagram of the system'magnesium-néodymium; The ‘hardening
method was used for the determination of the solubility of . o
" neodymium in magnesium in solid statee Chemical compounds of
neodymium and magnesium exis* in the solid solutions of -
necdymium in magnesium within the range of 40 - 60 percents by
weight nesdymium. Censiderable structural changes of the elloys
cceur with an increase of the neodymium content up to 1%. If
neodymium is added %o magnesium, the hardness is increased and
the mechanical properties of the alloys are improved. The
strength and plasticity of the alloys in the system neodymium-
- ’ magnesium in the region-of the solid sclution on the basis of
Card 1/2 magnesium are increased'wiﬁh,risinggneodymium'contant; At 150
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The Phase Diagram of the 4lloys of the System Magnesium-Neodymium e

and 2509C the alloys of magnesium with neodymium ars considerably
more solid than pure magnesium. The microstructure af ‘the -

alloys changes to a great extent in alloys with 10% neodymium,

they reach the meximum dispersion at 25% neodyminme =

There are 4 figures, 2 tables, and 7 references, 4 of which

are Soviets ' ‘ :

‘ASSOCIATION: 1Institut metallurgii im. A. A. BaykovaAAkademii_nauk SSSR
(Institute of Metallurgy imeni A. A. Baykov, AS USSR)

SUBMITTED: January 21, 1958
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" AUTHORS: Baron, V.V., Yefimov, Yu.V. and SavitskixifIgLML‘(Mosgow)

TITIE: The Structure and Properties of Alloys in the Vanadium-
Molybdenum System (struktura i svoystva splavov sistemy
vanadiy-molibden) C S

PERIODICAL: Tzvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh
' " Nauk, 1958, Nr 4, PP 36 - 40 (USSR)

"ABSTRACT: A vanadium-molybdenumn phase diagram has not been published -
’ ~ go far. As Mo and V have the same crystal lattices,
gimilar atomic diameters and identical electron structures, .
it iSvPOSSible to assume that these two elements form a
continuous series of solid sclutions. This assumption has. -
been confirmed'experimentally when measuring the lattice '
parameters of powder-metallurgical specimens of V-Mo. _
However, - cast V-Mc alloys are reporbted to exhibit a second.
phase at between 10 and 60% Mo. ' Lol '
~ No data on the physical and mechanical properties of these
alloys exist.  The authors have carried out an investi-
gation of the structure and properties of V-Mo alloys, -
established their pelting temperatures and constructed a
phase diagram for them. 7 o0 e o
Cardl/4& “Alumothermal vanadium, containing 95.5% V, O.9%,Alq'0,13% Fe,
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The Structure and Properties of Alloys in the Vanadium~Molybdenum

System ~ . C

‘ 0.2% C, 0.%% Si and a considerable'quantityvof oxygen, -

and molybdenum in the form of sintered rods, containing
99.00% Mo, 0.075% C, 0.04% Fe and traces of Si and W,
served as raw materials. The alloys were prepared in an
arc furnace, provided with an insoluble tungsten electrode,
in a helium atmosphere. The voltage applied was c0 V. T
and the current 1 000 A, the electrode‘diameter being 8 mm.’ |
Bach alloy was remelted four times in order to ehsure dven
mixing, and each ingot weighed 60 to 70 & Spectroscopic
analysis of the alloys for impurities showed the.presence
of 0.01% each of Fe, Mn and Si and traces of Mg and W.

The solidus.and liguidus temperatures for alloys of various
compositions were determined and a phase diagram*t:o’nstructed'
(Figure 1). This shows that all alloys are solid solutions.’
‘The as-cast structures were examined and hardness values
determined. The specimens Wererghen homogenised by - -~ .
annealing for 10 hours at 1 600 "C in vacuo. The micro-
gtructures of the homogenised specimens were also examined.
and hardness, microhardness,Jplasticity—under a compressive:-:

Card2/%. load and electrical resistance determined. Hardness was =
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mne Structure and Properties of’Ailoys in the'Vanadium—Molybdenum

System ‘ . : ,
- mpeasured under‘a~50,kg load for 3(Q sec, microhardness
under a 50 B load. o e
The microstructures of the cast alloys are shown in. )
,Figure'Z., The alloys with up to %% V are single~phased.
The alloys with %0-60% V show dendritic liquation,and those
with 80-90% V have & finely dispersed precipitate'with a
coarse—grained‘background. After the homogenising treat-
ment‘(Figure,a)'alloys'with up to 60% V are single phased.
Alloys'richer in vanadium have’cOagulated particles : ,
(mainly Alzoz) in the'grain,boundaries and within the .

 grains. Homogenisation also results in grain growtl. . o
Addition of vanadium %O molybdenum results in an jncrease in.
"hardness. The alloys have @ greater hardness before the '
homogenising.treatment (Figure 4, Curves 1 and 2). . The.
maximum hardpess is 380 kg/mmz‘for the as—cast allcys and -
315 kg/mm? for the homogenised alloys. ‘Microhardness
(Figure 4, Curve %) is higher and the maximum is -

caras/h 675 kg/mmzfat'60n70% V. TheAdifferénce between;thé_hardness

) SRR (S5 Bty
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The Structure and Properties of Alloys in the Vanadium-Molybdenum
System o ‘ : ; : S e
' : and microhardness values is due to the preparation of the
microsections and the presence of the intergranular - :
constituent.  The Qardness-composition curve is the normal
type for metals forming unlimited solid solutions. = =~
The plasticity decreases with increase of the second
component (Figure 4, Curve 4), especially in the region .

40 - 60% V where the tensile strenmgth is 100 - 150 kg/mn.
The greatest plasticity is shown by pure molybdenum. - -
The electrical resistance-ccmposition curve at room ,
temperature is shown in Figure 5. The curve is similar to
the hardness curve with a maximum ¢f 50 uQ/cm at 60% V. ,
The results obtained confirm that V ard Mo form a continucus
series of solid solutions. : ' _ B U,
There are 5 figures arnd 7 references, 2 ¢f which are Soviet,

1 German and 4 English. : o R
- SUBMITTED: November 28, 1957
Card 4/4
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. AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/3

Sergeyev, G. Ya., Titova, V. V., Sov/89-5-6-2/25

| .SavitskiwyYe. M., Zhul'kova, A. A.,

Nikolayeva, Z. F.

The Mechanical Properties of Uranium (Mekhanicheskiye

. svoystva urana)

Atomnaya energiyas, 1958, Vol 5, Nr 6, pp 618-623 (USSR)

The test apparatus {TIM - ¥k} with which the hardness of .

uranium at increased tempwrature and the expansion of uranium -

- at increased temperature were investigated in a neutral gas

(argon), are represented by two sectional drawings. Measuring
results are given by a graph. The following details are: -
mentioned: ’ ‘ B

- The hardness of the uranium decreases with increasing

temperature. If temperature rises up to 600°C, hardness =
‘decreases from 350 kg/mm? to 50 kg/mm?. A regular variation

of hardness in dependence on the carbon content of. the uranium
{G.07 to 0.24 %) was not observed. R . .

The presence of carbon in uranium samples influences outflow
pressure if these samples are pressed in the ol-phase. The -
outflow pressure increases with an increasing carbon content

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410018-1"
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- inciined to be brittle, and velocity of deformation is more

(0.09 to 0.24 %). At 650°C and & degree of deformation of

75 % the outflow pressure increases by about 60 %. For

uranium in the ¥ -phase outflow pressure decreases from

4 kg/mm2 at 8309C to 1.8 xg/mn? at 1050°C. - o

Ultimate strength and creep strength increase with an increas-=
ing carhon content in the uranium. In hot-rolled uranium with

a Cocontent of 0.01 % ultimate strength is @ p = 36 kg/mm2, in-

uranium with 0.24 % C-content &y = 52 kg/mm2. The creep =

strengths in these cases amount to 23 to 31 kg/mm . B

At temperatures of from 100 - 150°C all mechanical properties.

characterizing the strengths decrease monotonously, whereas '
the properties that characterize plasticity increase. For .

urenium with 0.12 % C-content one finds that at 750°C

Sy - 12 kg/mm?, & = 18 % (velative elongation), ¥ = 51 %

" (relative narrowing of the pressed surface), at 600°C

§v - 7 kefun?, &= 23 %, =16 % and at 850°C Gy =

0.8 kg/mm?, & = 31 %, Y =97 % :
~uranium, which has a volume-centered lattice, has the:

highest degree of. plasticity. The.tetragonal ﬁgéuranium is

PR 0T A I A E
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The Mechanical Properties of Uranium - : SOV/89-5-6-2/25

sensitive to temperature. Because of the low symmetry

of the rhombic lattice of et-uranium, the latter is charac-
terized ty sharply marked anisotropic properties. There are
13 figures, 2 tables, and 3 referencess- S R

SUBMITTED: July 16, 1958
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: o Co - 129-58-8-1/16
AUTHOR: Savitskij ‘Ye, M.;»Doctor of Chemical Science,,Professor("‘

- PITLE: Physico-Chemical . Properties and Fields of Application

of Rare Metals (Fiziko-khimicheskiye svoystva i oblasti
primeneniya redkikh metallov) ‘ :

PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1958, Nr 8,

pp 2-17 (USSR) . - C

ABSTRACT: In the first part (pp 2-3) a general review is given

of the properties of rare metals, in the second part

(pp 3-13) the fields of application of the following

rare metals are discussed: beryllium, cesium and

rubidium, strontium and barium; the high melting point -
metals: zirconium, hafnium, vanadium (of which the USSR -

has the greatest reserves of raw materials in the werld),
niobium, tantalum, rhenium; the scabttered rare elements:
germanium,>indium, gallium, thallium, selenium,
fellurium; rare earth metals (about which very little L
information is given). Mos® of the information contained

Card 1/2
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.» Physico-Chemical

Properties énd Fields of .A.pplication of
“ Rare Hetals

in the paper is ba
There are 22 refer
1l English,

ASSOCTATION: Institut metallurgii AN SSSR |
(Institute of Metallurgy, Ac. ‘Sc., USSR)

sed -on published non-Russian data,

ences, 21 of which are Soviet,

1. Rare earth elements--Pi*operties 2. Rare earth elements——Applicéti‘ons '
3. Rare earth elements-~USSR . : o "

Card 2/2
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SAVITSKTY, Ye.M.; BaRkON, V.V.; IT.UOVA, L.k

- i £ the 8 zati ¢ nlobium and its
- Investigation of the racrystallization oz n it
alloys. Inzh.-fiz.zhur. no.11:38-45 N '58. (MIRA 1;.1)»

1. Institut metallurgii imenl A.A. Baykova AN SSSR, g.

Moskva. ,
(N1 obiun-=Matallography) -
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20-118-4;26’61.

AUTHORS: ;ffszfﬁfll-zfi—g" Tylkine, ¥. 4., Tsyganove, L. A
TITLE: The Recrystallization Diagram of Tantalum (Diagramma re-.'>
yristallizatsii tantala) S
PERIODICAL: Doklady Aksdemii Nauk SSSR, 1958, Vol. 118, Nr 4, pp. 720-722
e : (USsR) ‘ - L S
o
ABSTRACT: There are no data in publicationé on the regrystalliéatioﬁ'of

cast tantalum. In recent time, however, the smelting of tanta-
lum in the arc is more and more used. The-high,corrosion re-
sistance of tantalum'in an aggressive medium, the low fusibil-
ity and high plasticity which permits a cold working, as well
as many other propertiés permit to count tantalum among the
technically most important metals. The diagram in question com-
bines the grain size with the dégreé of deformation and the
temperature of the subsequent annealing. It is therefore es-
_peciallv necessary for the metels worked by means of deform-
ation. The results obtained will make possihle to choose the ;
deformation- and annealing conditions in such a way that the
optimum‘mechahical_properties-of the products are guaranteed.

‘ The'authorsfconstructed_a diagram of the type I for the cold -
Card 1/4 working,(rolling)‘of the cast tantalum (figure 1). The '
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conditions of cooling on a copper furnace bottom favored the
formation of a coarse-grained structure in tantelum (figure
2a). Cast bars were cold-worked by forging until rods 7 x T
were produced. They were annealed in vacuum at 13009 C.for

two hours. Thus the coarse-crystalline gtructure was complet-
ely trensformed in a recrystallized, fine-grained, polyhedral
structure (grain diameter 10-1l4(, figure 2 b), Such rods serv-
ed as initial material for the experiments. The rods were -
cold-rolled without intermediate annealing, with a shrinkage

of 2,6; 5,73 8; 10; 15; 34; 50; 685 83; 903 965 984 €. The
rolled rods were cut into pieces of 8-10 mm length and anneal-
ed in vacuum at 1000-2500° for one hour. The line of the
beginning of the recrystallization in dependence on the de-
formation degree is plotted in a dotted line in figure 1. The
temperature of the beginning of the recrystallization of tanta-
lum drops with the rising deformation degree from 2,6 to 84%
from 1300 to 1200° c. Figure 3 gives some radiographs of =
tantalum. The cold-rolling up to 15% deformation distorts the
lattice of tantalum and deforms the individual grains. The
microstructure is, however, not considerably modified. In the
‘case of shrinkage of more than 30% a distinctly marked roll- -

‘Card 2/4 ing-texture becomes visible (figure 2 v). The grains ere
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changed to a great extent and extended up to.,50 - 60% shrin--
kage without size reduction. In the case of g deformation of =
- 90% the grain diameter amounts to 1 . 24 . Annealing at 1000 -
- 1600° C does not lead to a considerable enlargement of the
grains. A recrystallization at71200°7C leads in samples with

a high deformation degree and a recrystallization at . 16000 in
all samples to a complete blur of the rolling texture and to
the appearance of new fine crystallized grains of a diameter

of 6 - 134. The annealing at 1800 - 2000° C leads to an ab-
rupt change of size.qf the grains in connection with a collect-
ing recrystallization (figure 2 g54). The grain size increases
at 18000 ¢ “threefold-up to 3lsand at 20000 ¢

tenfold (up to 1154(). The maximum sizes.- of the grains which
correspond to the critical deformation degrees become visible
in the isothermal lines of annealing at 1800 and 2000°. In
“the annealing at 25000 ¢ an apparently specific property of
tantalum becomes visible: the sige of the grains-increases to
an.extremely great extent- (320 - 5004). The properties of
hardness and strength of tentalum in individual deformsation
degrees and annealing temperatures admit the assumption that

o the optimum annealing treatment lies at 1300 - 14000 C. There
Card 3/4 are 3 figures and 5 references, 1 of which is Soviet. :

CIA-RDP86-00513R001447410018-1"
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L e it 20-118-4-26/61.
: Augustlj, 1957, by 1I. P, Bardin, Academician
SUBMITTED: July 25, 1957 | |
VAVbAILABLE: Library of Congress
- Card 4/4
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TITLE:

| PERTIODICAL:

ABSTRACT:

- card 1/4

'29-119-2-23/60

Savitskiy, Ye. M., Tylkina, M. A., Povarova, K. B.
Rhenium Recrystallization Didgram (Diagranma rekristallizatéii
reniya) : :

Doklady Akademii Nauk SSSR, 1958, Vol 119, lr 2,
pp 274 - 277 (USSR) ‘ o

Rhenium has different mechanical and physical properties‘which-
distinguish-it- from other metals and which are also of inter-
est for modern engineering. Rhenium is a high melting metal,
its melting point is at 3160°C. It has mechanical high strength’
and plasticity_properities at room temperature'asvwell‘as at
higher temperature. The following is characteristic for rhenium:
high resistance,to”wear, and resistance.against corrosion in
various aggressive media. The electric resistance of rhenium

is higher than that of tungsten. Also other properties offer
‘wide prospects for the use of rhenium in different fields of
engineering. The recrystallization diagram of rhenium has
hitherto not yet been published. The authors investigated the
recrystallization diagrams of rhenium after cold deformation
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Rhenium Recrystallization Dlaplam K 20-119—2-23/60'

~deformation degree 1750°C at 5% deformation to 1200°C at

(rolling) of cast and metal- powder namplcu.,Aa initial material

-~ gerved the powder of melallic rhenium which had been reduced

from potassium perenate (perenat kaliya) .Fromthis powder the -

‘samples were produced by powder metallurgical methods. These

rhenium bars were melted in an arc furnace in an argon atmosphe-
re at a pressure of 200 torr. The coarse crystalline structure
of the cast metal could be removed. The samples had a re-
crystallized polyhedral structure with a grain diameter of 40p
and served as initial material for the whole work. The treat-
ment of the samples is shortly discussed. The temperature at

the beginning of recrystallization was determined by means of
X-ray methods from the occurence of the first points on- the
diffraction rings. A diagram shows the temperature of the begin-
ning of recrystallization of rhenium as a function of the de-
gree of cold deformation. This temperature drops with 1ncrea31ng

do —60 defornation. In cold deformation of rhenium the grains

were crushed. In the case of low compression degrees the forma-
tion of deformation twins is observed in rhenium.. Further de- - -
tails are discussed. The temperature of: the beginning of re-

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410018-1"
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Rhenium Recrystallization Diagram ' , ' : 26-}19—2;23/60

‘crystallization of powder metellurgical rhenium drops with
increasing deformation degree from 185OOC at 5% td'1SOO°C
at 48% of deformation. A diagram shows the dependence of
the size of the grains on the temperature of annealing as
well as on the degree of defornation. The temperature of
the beginning of crystallization of molten rheniuwa is lower
than that of the beginning of recrystallization of powder
-metallurgical rhenium which is expleined by the different
degree of purity of the material as well as by the presence
of a microporosity in powdeﬁhetallurgical rhenium. According
to the data on the recrystallization and on the change of
the hardness of rhenium the optimum temperature for annealing
of .the rhenium deformed with g compression degree of more
than 10% the temperature range from 1750 - 2400°C can be -
assumed. There are 4 figures 'and 7 references,‘S of ‘which
are Soviet. o : ' '

Card 3/4
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‘ASSOCIATION: Instii.:ut metﬂ:allurgii im. A. A. Baykova Akademii nauk. SSSRE ‘
| (Institute tor Metallurgy imeni A. A. Baykov,AS Ugsa) ’
PRESENTED: = November 28, 1957 . Bardin, » ‘
: : by I. P. i
SE | scignces, Us’.SR s by » Bardin, Member, Acgdemy of g

SUBMITTED:  Hovember 16, 1957
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